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Early Ecosystem Service Visionaries

1905: Hugh Hammond Bennett; erosion was 

a problem for rural economies

1934: Aldo Leopold’s “Conservation 

Economics”; Reward the landowners who 

conserve the public interest 



BUYERS

Entity ES

NCUs

#NCC Offer

GMills SCI 1.5M .08

GMills WQI 1.5M .12

GMills CSI 1.5M .04

TNC WQI 8K .22

TNC CSI 30M .22

VT HDI 25K .09

VT GWI 320K .10

….

…..

….

SELLER

Farm#5 ES

NCUs

#NCC Rate

Field.B7 SCI 45 82

Field.B7 WQI 45 78

Field.B7 CSI 45 59

Field.B7 GWI 45 44
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EcoCommerce Vision



In this context, 

the resource manager (farmer)

is the supplier to the market, 

rather than a customer of a program.



Adding an 

Ecological Dimension to the 

Economy (2011)

Natural Capital and 

Ecosystem Services a part 

of our economic system 

(2016)

Describing and designing 

Governance Frameworks for 

common pool resource 

management (late 2019)

Collaborative 

Governance 

Frameworks:

A Practical 

Guide
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EcoCommerce Governance
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Top-Down Hierarchies Network Governance



Networks have fundamentally changed Commerce



EcoCommerce follows Economic Principles

Demand and Supply Dynamics

Tradable Private Goods and Club Goods

Accounts for Transaction Costs

Connect Willing Buyers and Sellers

Self-Organizing Market



Agriculture Production and Conservation Stakeholders  

Solutions From the Land (2014)    Farm Foundation/UN Foundation/TNC

1930s-1970s

“Demand” has increased over the decades



1980s - present

Agriculture Production, Conservation and Sustainability 

Stakeholders  

Solutions From the Land (2014)    Farm Foundation/UN Foundation/TNC



A Local Example of Increasing Demand

Pre-1950sPre-1980s2000s
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What is the Newer Demand?



Sustainability [Demand] Programs often:

Are independently created

Have low, or no ecosystem service values

Have high transaction costs

Are not site specific to the benefits

Are not accountable to the ecological 

conditions



Allen White

Co-Founder/Former CEO GRI

Co-Founder/Director Corp 20/20

Founder Global Initiative for 

Sustainability Ratings

Sustainability [Demand] Programs Lack Context



How did the movement get there?

Carlson’s Law:

“In today’s environment 

of readily available 

technology… 

…innovation from the 

bottom-up tends to be 

chaotic and smart.”

…innovation from the top-

down tends to be orderly 

and dumb and… 
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[High] Absolute Demand = Total Demand 

regardless of the ability to pay

[Low] Effectual Demand = Demand that 

carries sufficient resources to motivate 

production

Carlson’s Law in Sustainability Resulted in:

Market Outcomes: 

Low and diffuse values, along with high and 

multiple transactions costs that do not create 

ecological intelligence or an economic valuation 

process



What is the Sustainability Demand Potential?

Demand is expected to increase

Corporations will move toward sustainability context

Aggregation of low values can create an 

effectual demand 

Information technologies can reduce and 

share transaction costs



Questions on 

Ecosystem Service 

Demand?



Defining Ecosystem Services Supply



Undefined, or Defined Nationally, Regionally, Locally, 

Jurisdictionally, Geographically – by watershed, product-

shed, food-shed?



The EcoCommerce Model defines ecosystem 

services within the context of Natural Capital Cells 

(NCC)



Natural Capital is an Economic Capital

Financial Capital

Physical Capital

Social Capital

Human Capital

Natural Capital
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Natural Capital

Water Storage

Biodiversity

Nutrient Cycling

Water Cleansing

Carbon Sequestration

Soil Health

Ecosystem Services
[Natural Capital Units*]

Pollination

*NCU – Index-based, direct measurement, remote measurement

[Natural Capital Cells]



NCC NCUs

WQI

SQI

REM

CSI

HSI

GWI

58

62

75

42

24

88

Each NCC has 

the capacity to 

generate a 
multitude of NCUs
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The NCC-NCU provides context for 

Sustainability Demands

Stable unit, site-specific 

Geographically-identifiable

Natural Capital based

Ecologically relatable 

Customizable to Buyer 

Aggregated in scopes and scales  

Tradable Unit



Questions on 

Ecosystem Service 

Supply?



NCU as a Tradable Private and Club Good

A Good is classified by its excludability and rival status

Ecosystem Services can be categorized 

as NCU 1.0, 1.5, and 2.0



NCU 1.0 Club Good
Excludable (platform managers) and non-rival (multiple, not limited)

Remotely sensed (outcome)
Baseline; superficial qualities

Generated by Platform Managers

Relatively low value

Customers: Platform stakeholders
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NCU 1.5 Club Good
Excludable (land manager) and non-rival (multiple, but limited)

NCU 1.0 data plus land management data (outcome)
Generated by Platform and Land Manager

Higher values 

Customers: Sustainability Supply Chain, Utilities, etc.

[Private Good under some circumstances]
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NCU 2.0 Private Good
Excludable (Land Manager) and rival (single owner)

Ecosystem Service Credits (output)
Generated by Land Manager and Platform

Highest values

Customers: Mitigation, Direct users (utilities), Projects
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E.E. Farm’s NCU Portfolios
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Questions on Club 

and Private Goods?



What Does a Transaction Look Like? 

- Buyers Identify Sustainability Context 

(geography and parameters)

- Parties identify the supply of NCU 1.0, 1.5 and/or 

NCU 2.0

- Match-making of potential buyers and seller

- Negotiate and/or Accept Offers

- Sellers identify NCC and NCUs



Demanders identify context relative 

to geography and parameters



SELLER

Farm#5 ES

NCUs

#NCC Offer

Field.B7 SCI 45

Field.B7 WQI 45

Field.B7 CSI 45

Field.B7 GWI 45

Suppliers Identify NCCs and NCUs



Platform Matchmaking



BUYERS

Entity ES

NCUs

#NCC Offer

GMills SCI 1.5M .08

GMills WQI 1.5M .12

GMills CSI 1.5M .04

TNC WQI 8K .22

TNC CSI 30M .22

VT HDI 25K .09

VT GWI 320K .10

….

…..

….

SELLER

Farm#5 ES

NCUs

#NCC Rate

Field.B7 SCI 45 82

Field.B7 WQI 45 78

Field.B7 CSI 45 59

Field.B7 GWI 45 44
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EcoCommerce Model



Information technologies are able to track 

each NCC and multiple NCU transactions

- Set Limits on number of NCU 1.5 Club Good sales by sector

- Platform Index Depository (Standard and Customized)

- Tracks and accounts for NCC status and progress

- Maintains NCU Portfolios

- Facilitates NCU Transaction



Questions on 

Transactions -

Connecting Buyers 

and Sellers?



Steps to Creating an 

EcoCommerce® Ecosystem

Create a Collaboration that becomes a market proto-type

Develop a Minimal Viable Platform that supports a single transaction

Build the Platform that supports a EcoCommerce Ecosystem

Invite various stakeholders to occupy market ecosystem niches



EcoCommerce 

Public

Practitioner Policy-Maker

Private

Risks & Info:
- Elections/Appts
- Resource Degradation
- Regulations
- Policies

Local & State Technicians

Agency Scientists

Agency Commissioners

Legislators

Local Councils and Boards

Risks & Info:
- Professional Status
- Resource 

Degradation
- Economics
- Ecology

Risks & Info:
- Status of Natural Capital
- Resource Degradation
- Market and Price
- NCU Availability

Community Utilities

Farmers

Foresters 

Industrial Utilities

Units of Government

Food Processors

Retail Corporations

Sustainability Supply Chains

Non-Profits Policy Orgs
Risks & Info:
- Consumer Demands
- Resource Degradation
- Source Suppliers

Public Policy-MakerPublic Practitioner

Private Practitioner Private Policy-Maker

State Business Developers

Business Associations

Collaborative Governance Actors
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EcoCommerce® Market Potentials

NCC Appreciation via NCUs  - Investors

Government Agencies – Watershed Management

NCUs - Land Management 9m x 9m NCCs

Natural Capital Accounting 



EcoCommerce Business Models

 Farmer [Land owner] Cooperative

 Blockchain LLC

 Single Entity, LLC



Ecological System

Economic System

EcoCommerce 

System

“EcoCommerce is more significant than a compilation or 

organization of eco-service markets, as it provides the framework to 

build an ecological intelligence system that allows the public arena 

of commerce to define sustainability.” 

Jerry L. Hatfield 

National Laboratory for Agriculture and the Environment

Ames, Iowa
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Questions on 

Creating an 

EcoCommerce®

Ecosystem

Tim Gieseke  tim@agrsllc.com



Economic System

Ecological System

Ecological 

System

Economic 

System

Is the Ecological System a subset 

of the Economic System?

Is the Economic System a subset 

of the Ecological System?







Ecology and Economy: All 

Goods and Services Produced

All Goods and Services 

Included in the Economic 

System

All Goods and 
Services Provided 
Voluntarily

All Goods and 
Services Provided by 
Governments

All Eco-Services 
Provided by Land and 
Land Managers 
[Natural Capital]



The only thing scarier than a big 

problem is a solution to that problem



Networks fundamentally change the way people interact

How we develop 

relationships

How we conduct 

commerce How organizations are 

structured

How we work with machines and 

objects

How we obtain information
How society communicates
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To find parties who know the land owners and have 

“equity in the conversation” could be a scalable solution 

to working to meet the journey of continuous 

improvement’s requirements.



Values

Knowledge
Consensus Disagree

Consensus

Disagree

Technical

Scientific

Political

Social

What Type of Issue is it?

* Rittel and Webber (1973) 

Re-Think



A system with inputs, outputs and outcomes that vary in 

time, scope and scale…

…with system users and stakeholders using different 

methods to measure and value the varied inputs, outputs 

and outcomes of a system…

…that are from organizations that have disparate 

governance frameworks for applying the different 

measurement and valuation methods for the varied inputs, 

outputs and outcomes of the system.

What Makes a Problem Wicked?

Re-Think


